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(54) yCTPOflCTBO flJW YCTAHOBKH IU1ACTM- 
PH B OBCAflHOft TPyBE 
(57) HaoepereHMe othocmtcji k tcxhhkc 
nofl3CMHoro peNOHTa CKBa*HHM h npeA- 
HaaHaxeHo una noccTaHOBJiemui repne- 

THSaUHH oOcaflHMX KOJIOHK H«trTHHMX, B6" 

bhhmx h raaoBwc ckb8xhh. Uejib - iiobu- 
meHHe Ha«e*KOCTH paOo-ru ycrpoflcTBa 
3a cieT npeflOTBpaneHhfl 9aiuiHHHBann» 
npoftitnbHMx KOKycHba ynopoD 9 b to*ph- 



Pcbshhom luiacwpe (m) 3 npw oAHOBpe- 
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moiihom yupowcHiiH ero KO IC . nyKlDHl . 
Yctpomctho coACpmiiT no/iyio * ~a nry (IHU) 

1 c pawnanbHbiKH otpcpcthhmh 2 h pac- 
nojio*einibie b noAOCTH m 3 iiaTpyOKa 
ynopw 9. Ho kohubm unnitHAPHMecKHX 

y^aCTKOB ni 3 pa3Mem€Hbl HK*HHfi mecT- 
KO CBH3aHHblH C FIIll I H BCpXHIlfl y3Hbl 

ynncTiicmm (YY) 4, c xotopumh xecTKO 
cocAHtienbi ynopw 9. noa HI 3 paaMemcua 
nopHHpywiaaH roAOBxa 14, c KOTopoB *e- 

CTKO CBH33H HKmHHM xoHeu IHU 1. Hh*hhh 

yy 4 ycTaMOBJieH Ha cpesiioM 3/ieMeHTe 

Ha lUIl 1. nOfl paAHaJlbHbWH OTBepCTHJIMH 

2 ma 1 HMceT b CBoeft nonocTH nepe- 
KpwBaTenb novoxa b BHfle cpe3Hoft sa- 
rnytOKH 10 c *KKcaTopoM* Upn noAaue 
miWKOCTH bo BHyTpeHHiow nonocTb m 3 



corwiercH jtaiMieiiMC 9 oOecneMHDaramee 
pacojupcHiie ii npincaTue T\\ 3 jxo nonHoro 

KOHT3KT3 GTO ro4>pHpOBai11IOM »iaCTH K 

BHyTpeHHefl crciiKe oGcaflnofi xojiohhm. 
repM€TH3anHH Bii yTpeinicfi nonocTH m 3 
o6ecneMi«BacTC« YY 4. B momght kphth- 
MecKoro naaJieHHR hhxhiiB yy 4 onycKa- 
excfl no nilJ I. OflHOBpCMGHHO np» He- 
3uaMHTenbHOM yBe/iimeHHw nanneHH*. cpe- 
saeTCR (JiHKcaTop aarnymKH 10, xoTopa* 
naaaeT b pacoinpeiniyw nojiocTb nil! 1. 
na pacnojio^eHHyro b Hen orpaHHUjrrejib- 
Myw KpecTOBMHy. 0cBo6o*naeTCH KaHaji 
juiR nepeaaMH jkhakocth b ro/ioBKy 14, 
Pa3McmeMHbifl b Heft o6paTHbiA xnanaff 15 
npH co3flaiiHH flaBJieHHH aaxpuBaeTCH . 

9 
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H30GpeT€HMe OTHOCHTCH K TCXHHKe 

nofloenHoro peMOHTa ckbbjkhh, a hmghho 
k ycTpoficTBaM on* BoccTaKOBJieKHH rep- 

M6TH3ai(HH oSCajlMbOC XOJIOHH He^THHbK, 
BOABHU0C M ra30BblX CKB3JKHH • 

U&rib H3o6perenHn - noEbimeHHe Ha- 
flexiiocTM paOoTbs ycrpoftcTBa 3a c*teT 
npeflOTBpameHKH saKJiWHHBaKMH ynopos 
b nnacTupe npH oAHoapeMeHHOM ynpo- 

QeHMH erO KOHCTpyKltHH. 

Ha 4>wr. 1 H3o6pajKeH ro^pHpoBaHHbift 
anacTbipb c uHJjHHAPHuecxHMH xoHue- 
BbiMH yvacTKaMH; Ha $Hr. 2 - pa3pe3 
A-A Ha *nr, 1; Ha <t>Hr. 3 - pa3pe3 
B-E Ha 4»ht. 1; Ha 4>Hr* 4 - ycTpoflcTBo 
b c6ope c iuiacTbipeM, o6npifi bma; Ha 
<frnr. 5 - noJioweHHe njracTbip* noc/ie 
rHAPaBJiimecKoro bosachctbhh na nna- 
CTwpb; Ha 4>wr. 6 - to *e # nocjie cpe- 
3a HHsHero y3Jia y ruiOT He hh b j Ha cfrHr.7 - 
to xe t npH ero Kajm6poBKe AopHHpyio- 
mefi ronoBKoft b HawanbHbCH nepHOA; Ha 
4wr» 8 - nonoxeHHe nepexpuBaTejia no- 
Toxa b MOMeHT pacEHpeHHH rtnacTwpH 
r«ApaBJiHHecKKM BosAeHCTBueMj Ha 
4»Hr» 9 - to me, nocjie ero cpesa, pa3- 
pe3 , 

yCTpOMCTBO COCTOHT H3 nOJlOH DQTaH- 
TH 1 C paAJtaJlbHblMH OTBepCTHHMH 2, 

pacnojioaceHHWMH BiiyTpK ro^pHposaHHoro 
ruiacTbipa 3, y3noB A yn/ioTiieHHH, 3a- 
Kpen^enHbfx Ha no/ion nrraHre 1 b KOHue- 

BblX lUtllMHApHMeCKMX M3CT»X rOtJ>pHpOBaH- 



Horo n/iacTbrpH 3 h coctobiukx H3 xojib- 
ueBbtx 3JiacTHHHbix BTynoK 5 t Maueo6- 
pa3Hboc ManmeT 6, orpaHHMHTe/iH 7 h 
cpe3Horo orpaHHHHTejiB 8, .pa3MemeHHboc 
BHe ro<t»pHpoBaHiioro njiacTbipn 3 3a y3- 
/iaMH 4 yiuioT lie hhb f npo^HJibHbix xoHyc- 
Hboc ynopos 9 t pacnonomeHHbix Ha nepe- 
xoAax ot ro^pnpoBaHHoft k uhjihhaph- 

10 uecxoft noBepxHOCTH nJiacTbipn 3 c o6ec- 
ne^eHKeM HenoABHXHoro nojiomeHHH ana- 
CTWpH npH cnycxe b cxsajKHHy h cosa^^ 
hhh ycjioBHH ffiiH pasMeqeHiiH ynnoTHH— 
TenbHMx 3neMeHT0B Bbmie ynopos B am— 

^5 /iHHApHMecKHx MacTHX njiacTbipil, nepe- 
KpbfBaTeJiA noToxa b BHAe cpe3Hoft 3a- 
rjxymKH 10 c $HxcaropoM 11, ycTaHOB— 
jieHKMX b nonoft nrraHre 1 noA ee pa- 

AHcUlbHbIM>f OTBepCTHBMH f OTpa HHUMTeJlb— 

20 hoh KpecTOBHHw 12, pacnoJio5iceHHoft b 
pacumpeHHoft nonocTH 13 niTaHrn I, Aop- 
HMpyw^en rHApasnHqecxofi toaobkh 14, 
3aKpenneHHOK Ha HKxneM xoHue nonort 
mraHrn 1, h o6paTHoro xjianaHa 15, 

25 pasMemeHHoro b rHApasnHMecxofl Aop- 
HHpywmeH ro/ioBKe 14. 

YcTpoflcTBo cnycxaeTCH Ha HacocHo- 
xoMnpeccopHboc Tpy6ax 16 x MecTy 17 
Ae4>exTa oScaAHOfi TpyCw 18, 

3C ycTpoftcTBo pa6oTaeT cncAy»omHM 06- 
paaoM. 

noc/ie cnycica ycTpoHCTBa b cOope 
c nnacTbipeM na nacocHo-KOMnpeccop- 
nbDt TpyOax t6 b c kdsxh ny k mgc t v 17 
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A'.*>eKTa b o6ca/u»oft Ko/iomie 16 no no- 
i\ ■ nrraHre 1 Mepea pamtajibiibie ot- 
Bi-i ctmjj 2 bo BHyTpeHHioio ncviocTb ruia- 

CTUpH 3 F10A3WT JUUlKOCTb H CO3A3 |0T 

rwpaeJiHMecKoe jxaBnenne, oSecneqHBa- 
xxnee pacnHpeime ii npn*aTHe nnacTwp* 
AO no/iHoro xoiiTaxTa ero ro4>pHpoBaHHort 
MacTH k BHyTpeHHefl CTeHKe oocaAHofl 

r.OJIOHHbl, 

TepMeTHsauHH BHyTpeHHen nonocTH 
ruiacTWPH npH cosAaHHH AaBJieHHH oGec- 
neMHBaeTcn sa cqeT y3noe A yanoTHe- 
hhh , pacnojiomeHHMX no xonuaM ruiacTW- 
pn b lotnHHAPHMecKHx tacrine. IlpimeM 
nepBonatianbHo rcpMCTH3auMH oOecne- 
MHBaeTCH Mameo6pa3KbiMM MameTaMM 6, 
a npH pocTe AaBJieHHH HaAeacHocrb rep- 
M£TH3auHM AonoJiHHTejibHo noBumaeTCH 

3AaCTHMHMMM BTyjlxaMH 5, KOTOphie noA 

B09AeftCTBHCM AaBJieHHH, nepeMemaHCb 
c oBMecTHo c Hameo6pa3HWMM MaHkcTaMM 
0 ocesoM HanpaeneHKH no urraHre 1, 
cmHuaJOTCH, a b paAHanbHOM HanpaBneHHM-' 
no AHaMeTpy yBejiHMHBawTCH, nponno xoh- 
TaKTHpyn c muiHHAPHqecKoft noBepxHo- 
CTb» ruiacTbipH c oAHOBpeMeHHUM ero 
pacmHpeHMeM npH pocre AaancHMH ro 
KPHWiecxoro MOMeHTa. B momcht HacTy- 
njieHHH KpHTHMCCKoro (pacqcmoro) 
AaBJieHKA cpe3aeTCH orpaHMMMTenb (maft- 
6a) 8 m HHxHHft ysen A y nnoT h e hhh ne- 
peMemaeTCH no nonoft mTaHre bhhs. Oa" 
HospeMeHHO npH HesHaMMTenbHOM (pac- 
mcthom) yBenHMeHHH AaBJieHHH cpesaeT- 
ch 4iHKCaTop 11 nepexpuBaTeJiH noxoxa 
cpe3Hoft aamynncH 10, xoxopan naAaeT 
b pacmHpeHHy» nonocTb 13 Ha orpami- 
WTejibKyx) xpecTOBHHy 12, ocBo6o*Aa* 
xaHaJi win nepeAam* jxhakocth b rwpaB- 
juwecKyw AopHMpy^myw ronoBxy 14. 00- 
paxKuft KJianaH 15 npM co3AaHMH AaBJie- 
HHH b AOPHHpywmeft ronoBxe saxpuaaeT- 

CH. 

npouecc passajibuoBXH itfuwHAPHwec- 
xhx kohuob nJiacTbipH h xannopoBXH no 
Baeft ero AJ«*He ocymecTBJiHC'TCH nyTeM 
npoTnrHBaHHH noA AaaneHHeM mapaB- 
juwecKofi AOpHHpywmeft ronoaxoft npH 
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noAi»eMe Hacocno-KOMnpcccopiihix TpyG 
iia noBepxHocTH. TaK kuk no/ian mTaH- 
ra 1 HMeeT paAxanMinc oTnepCTiin 2 c 

BUXOAOM WHAKOCTH B CKBaxllliy, TO nOA~ 

5 Aep*aHne Heo6xoAitMoro AasneHHR b ycT- 
poAcTBe npH passa/ibnoBKe kohuod h 
KannCpoBxe nnacTwpa oOecneMHBaeTCH 
3a ctteT yBejiHweHHH . nponsBOAHTenbHo- 
10 cth itacoca. 

KajiH^poBxy ruiacTbipn noorho hobto— 

pHTb MHorOKpaTHMMH npOXOA3MH rHAP3B- 

jiHMecxoft AopHHpyKxueH ronoBXH, npH 
stom cnycx tojiobkh b HCxoAHoe noJio- 
15 xeHHe ocymecTBJiHeTCH 6es HsGyTOHHoro 

AaBJieHHH 3KHAKOCTH B CHCTeMe. 

llocne oxoH^aHHH npouecca ycxaw>B- 
xm nnacTbipn H36brroqHoe AaBJieKHe b 
cMCTewe cHHMaeTCH h ycTpoftcTBO noA - 
2 Q HHMaeTCH Ha nosepxHocTb, npH stom 
cjihb mHAXOCTH H3 Tpy6 ocymecTBJiHeTCH 
qepe3 paAHajibiiue otbcpcthh 2 ycrpoH- 

CTBa« 



25 

OopMyjia H3o6peTeHHH 

YcTpoftcTBO aji* ycTaHOBXM nnacTupH 
b oOcaAHofl Tpy6e, coAepmamee nonyw 
arraHry c paAHaJibHUMH otbcpcthhmm, 
ro^pHposaHHuA nnacTbtpb c uhjihhaph-^ 
qecxHMH ywacTxaMH no xoHuaM paa- 
MemeHMH Bepxnero, xecxxo cBHaaHHoro 
c noJidA DTaHroH, h HKxnero y3Jios 
ynnoTHeHHH, pacnonomeHHbie b nonocxH 
njiacTwpH ynopu, mecrxo CBH3aHHbie c 
ysjiaMH ynAOTHeHHH, h paaMemeHHyw noA 
nnacTWpeM AopHHpywmyw rcuioBxy, o t- 
jiHuawmeecH tcm, mto, c ue- 
Ab» noBbimeHHa HaAexHocTH paOoTU ycx- 
poflcTBa sa cuex npeAOXBpameHHH 3a- 
KjiHHHBaHHH ynopoB b nnacxwpe npn oa- 
HOBpeMeHHOM ynpomeHHM tro xoHCxpyx- 
uhh, roocHHtt yseji ynnoxHeHHH ycxanoa- 
neH Ha cpe3HOM sneMeHxe na nonoft 
nrraHre, nocneAHHH xecTXO CBHsaita hot- 

HHM XOHUOM C AOPHHpyKSAeft rOAOBXOft H 

HneeT b CBoeft nonocTH noA paAHanbHbi- 
kh oTBepcxHHKH nepexpbiBaxeJib noToxa. 
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(54) A DEVICE FOR PLACING A 
PATCH IN A CASING 
(57) The invention relates to well 
servicing technology and is designed to 
restore leaktight sealing of casing in oil, 
water, and gas wells. The aim is to 
improve the reliability of operation of the 
device by preventing jamming of shaped 
conical stops 9 in corrugated patch 3 
while at the same time 
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[see original Russian for figure] 



Fig. 4 
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simplifying its design. The device contains 
a hollow rod 1 with radial holes 2 and 
stops 9, the stops being disposed in the 
cavity of sleeve corrugated patch 3. At the 
ends of the cylindrical portions of 
corrugated patch 3 are disposed a lower 
packing assembly 4, that is rigidly 
connected with hollow rod 1, and an 
upper packing assembly 4, where stops 9 
are rigidly connected with packing 
assemblies 4. Under corrugated patch 3 is 
disposed coring head 14, with which the 
lower end of hollow rod 1 is rigidly 
connected. Lower packing assembly 4 is 
mounted on a shear member on hollow 
rod 1. Under radial holes 2, hollow rod 1 
in its cavity has a flow shutoff assembly in 
the form of a shear blind flange 10 with 
locking device. When fluid is delivered 
into the inner cavity of corrugated 
patch 3, 



pressure is created, ensuring expansion 
and squeezing of corrugated patch 3 until 
its corrugated part makes complete 
contact against the inner wall of the 
casing. Leaktight sealing of the inner 
cavity of corrugated patch 3 is provided 
by packing assemblies 4. At the critical 
pressure, lower packing assembly 4 drops 
along hollow rod 1 . At the same time, 
with a slight increase in pressure, the 
locking device of blind flange 10 is 
sheared off, and the flange falls into the 
widened cavity of hollow rod 1 to the 
limit stop cross member disposed in it. 
The channel for transfer of fluid to head 
14 is unblocked. Check valve 15 
disposed therein is closed when the 
pressure is created. 9 drawings. 
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The invention relates to well servicing technology, and specifically to devices for 
restoring leaktight sealing of casing in oil, water, and gas wells. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing jamming of the stops in the patch while at the same time simplifying its design. 

Fig. 1 shows the corrugated patch with cylindrical terminal portions; Fig. 2 shows a 
sectional view of the A— A section in Fig. 1 , Fig. 3 shows a sectional view of the B— B 
section in Fig. 1; Fig. 4 shows the device assembled with the patch, general view; Fig. 5 shows 
the position of the patch after hydraulic action on the patch; Fig. 6 shows the same, after the 
lower packing assembly has sheared off; Fig. 7 shows the same, during its sizing by the coring 
head in the initial period; Fig. 8 shows the position of the flow shutoff at the time the patch is 
being expanded by hydraulic action; Fig. 9 shows a cutaway view of the same, after it is 
sheared off. 

The device consists of a hollow rod 1 with radial holes 2, disposed inside corrugated 
patch 3, packing assemblies 4 that are secured on hollow rod 1 in the terminal cylindrical parts 
of corrugated 
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patch 3 and consist of elastic ring bushings 5, cup seals 6, limit stop 7 and shear limit stop 8 
that are disposed exterior to corrugated patch 3 beyond packing assemblies 4, shaped conical 
stops 9 that are disposed in the transitional areas from corrugated to cylindrical surface on 
patch 3, in order to ensure that the patch remains in a fixed position during lowering into the 
well and to create conditions for disposition of the packing elements above the stops in the 
cylindrical parts of the patch, a flow shutoff assembly in the form of shear blind flange 10 with 
locking device 1 1, mounted in hollow rod 1 under its radial holes, limit stop cross member 12 
that is disposed m the widened cavity 13 of rod 1, hydraulic coring head 14 that is secured to 
the lower end of hollow rod 1, and check valve 15 that is disposed in hydraulic coring head 

The device is lowered on tubing 16 to the location 17 of the defect in casing 18 
The device operates as follows. 

After the device, assembled with the patch, is lowered on tubing 1 6 into the well to the 
location 17 - , 
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of the defect in casing 16, fluid is delivered along hollow rod 1 through radial holes 2 to the 
inner cavity of patch 3 and hydraulic pressure is created, ensuring expansion and squeezing of 
the patch until its corrugated part makes complete contact against the inner wall of the casing. 

Leaktight sealing of the inner cavity of the patch with creation of pressure is ensured 
by packing assemblies 4, disposed at the ends of the patch in the cylindrical parts. In this case, 
initially leaktight sealing is ensured by cup seals 6, and as the pressure increases, the reliability 
of the leaktight sealing is additionally improved by elastic bushings 5, which under pressure 
move together with the cups in the axial direction along rod 1, are compressed, and expand in 
the radial direction along the diameter, making tight contact with the cylindrical surface of the 
patch with its simultaneous expansion as the pressure increases up to the critical value. At the 
moment the critical (calculated) pressure is reached, limit stop (collar) 8 is sheared off and 
lower packing assembly 4 moves downward along the hollow rod. At the same time, with a 
slight (calculated) increase in pressure, locking device 1 1 of the flow shutoff assembly, shear 
blind flange 10, is sheared off and the flange drops into widened cavity 13 onto limit stop 
cross member 12, unblocking the channel for transfer of fluid to hydraulic coring head 14. 
When pressure is created in the coring head, check valve 1 5 is closed. 

The process of expanding the cylindrical ends of the patch and sizing the patch along 
its entire length is carried out by pulling the hydraulic coring head through under pressure as 
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the tubing is lifted to the surface. Since hollow rod 1 has radial holes 2 with exit of fluid into 
the well, maintenance of the necessary pressure in the device while expanding the ends and 
sizing the patch is ensured by increasing pump output. 

Sizing of the patch may be repeated by multiple passes of the hydraulic coring head 
where lowering of the head into the initial position is accomplished without excess pressure of 
the fluid in the system. 

After the process of patch placement is finished, the excess pressure in the system is 
released and the device is lifted to the surface, where the fluid is drained from the pipes 
through radial holes 2 of the device. 



Claim 



A device for placing a patch in casing, containing a hollow rod with radial holes a 
corrugated patch with cylindrical portions at the ends for disposition of an upper packing 
assembly that ,s rigidly connected with the hollow rod and a lower packing assembly, supports 
that are disposed in the cavity of the patch and are rigidly connected with the packing 
assembles, and a coring head that is disposed under the patch, distinguished by the fad that 
with the aim of improving the reliability of operation of the device by preventing jamming of 
the supports in the patch whle simultaneously simplifying its design, the lower packing 
assembly 1S mounted on a shear member on the hollow rod, the latter is rigidly connected by 
the lower end with the coring head and has a flow shutoff assembly in its cavity under the 
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[see Russian original for figure] 
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[see Russian original for figure] [see Russian original for figure] 

A— A B— B 

Fi 8 2 Fig. 3 

[see Russian original for figure] 

Fig. 5 



1432190 



Russian original for figure] [see Russian original for figure] 
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[see Russian original for figure] [ see Russian original for figure] 
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